Campylobacter is a common cause of gastroenteritis in the United States. We conducted a population-based case-control study to determine risk factors for sporadic Campylobacter infection. During a 12-month study, we enrolled 1316 patients with culture-confirmed Campylobacter infections from 7 states, collecting demographic, clinical, and exposure data using a standardized questionnaire. We interviewed 1 matched control subject for each case patient. Thirteen percent of patients had traveled abroad. In multivariate analysis of persons who had not traveled, the largest population attributable fraction (PAF) of 24% was related to consumption of chicken prepared at a restaurant. The PAF for consumption of nonpoultry meat that was prepared at a restaurant was also large (21%); smaller proportions of illness were associated with other food and nonfood exposures. Efforts to reduce contamination of poultry with Campylobacter should benefit public health. Restaurants should improve food-handling practices, ensure adequate cooking of meat and poultry, and consider purchasing poultry that has been treated to reduce Campylobacter contamination.
The majority of Campylobacter infections are sporadic. Epidemiological investigations to determine risk factors for sporadic Campylobacter infections have been conducted in the United States and in other developed nations. Although these studies differed in location, technique, and sample size, they consistently indicated several dominant sources of infection, including contact with and consumption of poultry, transmission from pets and other animals, consumption of raw milk, and contaminated drinking water [6] [7] [8] [9] [10] [11] [12] [13] . Despite the identification of these risk factors for infection, the incidence of Campylobacter infection continues to increase in many industrialized nations [14] . In the United States, the incidence, as measured through the Foodborne Disease Active Surveillance Network (FoodNet), decreased by 27% between 1996 and 2001 but remains above the national objective for 2010 of 12.3 cases per 100,000 [15] .
Prevention measures for human Campylobacter infection are needed to reduce the associated morbidity and economic loss and to attenuate the emergence of antimicrobial-resistant strains, particularly strains resistant to fluoroquinolones, a class of antibiotic used to treat severe campylobacteriosis. Better understanding of the risk factors for Campylobacter transmission may provide a means to prevent infection with antimicrobialresistant strains as well as susceptible strains.
To address this ongoing public health problem, we conducted a large nationwide case-control study of patients with sporadic Campylobacter infections in FoodNet. FoodNet is a collaboration between the Centers for Disease Control and Prevention (CDC), selected state health departments, the United States Department of Agriculture, and the US Food and Drug Administration and was conducted as part of the CDC Emerging Infections Program. In 1998, FoodNet participants accounted for 8% of the United States population. The objectives of the study were to better describe the burden of illness and to identify specific risk factors associated with sporadic Campylobacter infection in the United States to guide prevention efforts. Analysis of infections caused by fluoroquinolone-resistant Campylobacter will be reported separately [16] .
METHODS
Study design and population. We conducted a 12-month, population-based, case-control study at 7 FoodNet sites located in Connecticut, Georgia, Minnesota, and Oregon and in selected counties in California, Maryland, and New York in 1998 and 1999. A case was defined as diarrhea and a cultureconfirmed Campylobacter infection in a patient who was not part of an outbreak during the study period. We attempted to enroll у200 Campylobacter case patients per site randomly distributed throughout the year. The protocol was approved by the CDC and FoodNet site Institutional Review Boards. We obtained informed consent from participants and conducted research in accordance with guidelines for human experimentation as specified by the US Department of Health and Human Services. After obtaining informed consent, patients and controls у12 years of age were interviewed by telephone. Parents or guardian's permission was obtained before interviewing any patient or control 12-18 years of age. For patients or controls !12 years of age, a parent or guardian (whoever was most familiar with the eating habits and activities of the patient or control) was interviewed.
Patients were excluded from the study if (1) their primary residence was outside the FoodNet catchment area, (2) they were not reached after у15 telephone attempts, (3) no telephone number was available for their primary residence, (4) they could not speak English or they were unable to answer questions, (5) they were unable to give an estimated onset date for their diarrhea, or (6) the onset of their diarrhea was у10 days before the date that the specimen which yielded Campylobacter was obtained.
Patients were interviewed within 21 days after the specimen collection date. If more than 1 patient had a culture-confirmed case in a household, only the patient with the earliest onset of diarrhea was included in the case-control study.
Controls. Each control was matched to the corresponding patient on the basis of age group and telephone exchange. The age groups were: 0 to !6 months of age, 6 to !24 months of age, 2 to !6 years of age, 6 to !12 years of age, 12 to !18 years of age, 18 to !40 years of age, 40 to !60 years of age, and у60 years of age. Patients were interviewed about exposures in the 7 days before diarrhea onset, and controls were asked about exposures during the corresponding 7-day period. Controls were excluded if (1) their primary residence was outside the FoodNet catchment area, (2) they reported having diarrhea within 28 days of the onset date of diarrhea of the matched case patient, (3) they reported the recent occurrence of a culture-confirmed Campylobacter infection (with an onset of diarrhea within 28 days of the onset date of diarrhea of the matched case patient) in a person in their household, or (4) they could not speak English or they were unable to answer questions. To reduce recall bias, controls were interviewed no later than 7 days after the interview of the matched case patient. Controls were sought using progressive and sequential telephone digit dialing. We telephoned each number only once; if there was no answer, if the person answering the phone was not cooperative, or if the person answering the call identified the number as a business, we terminated that call and telephoned the next number in the sequence.
Questionnaire.
Using a standardized questionnaire, we gathered detailed information about foreign and domestic travel, dining locations, kitchen and food handling practices, demographic characteristics, food, water, and animal exposures. In the questionnaire, a commercial food establishment was defined as anywhere food is prepared and sold ready to eat or reheat (e.g., restaurant, caterer, supermarket, deli, or salad bar). A fast-food restaurant was defined as a restaurant where the patron paid before eating the meal. A large social gathering was defined as an eating venue that is not a commercial food establishment, such as a church supper, club event, or community sports event. The categories of "other" chicken and "other" nonpoultry meat referred to open-ended questions regarding any type of chicken or nonpoultry meat consumed that did not fit into one of the categories listed in the questionnaire.
Statistical analysis. In addition to a descriptive analysis, we performed univariate and multivariate risk factor analysis using SAS software, version 8.1 (SAS Institute). We excluded children under 2 years of age from univariate and multivariate risk factor analysis because of the large number of missing values in that We performed multivariate analysis with those variables that showed an association with disease status with in a uni-P ! .2 variate conditional logistic model, variables of significant association reported in the literature, and variables that were biologically plausible in the context of the study. We considered the effect of age by examining risk factors in children 2 to !12 years of age and in those aged у12 years. We pursued a variety of model selection strategies, including forward, backward, and best subset selection based on F statistic and x 2 score criteria, as well as manual strategies based on examining changes in the regression parameter vector and model fit criteria. We considered model stability with respect to missing values via simple imputation and subsequent model fit comparison. The above strategy yielded a set of candidate models that were examined for possible interactions with matching factors and model component variables. We then chose a representative model based on criteria of adequacy of description, stability of estimated parameters, interpretability, and parsimony. We considered selected interactions between risk factors and both demographic and exposure variables, some of which were sufficiently robust and were included in the final model.
The population attributable fractions (PAFs) were calculated for all risk factors in the final model using the logistic model case-control method described by Bruzzi et al. [17] . Protective factors were not included in our calculation of PAFs. Ninetyfive percent confidence intervals for PAFs were calculated using jackknife estimates [18] .
RESULTS

Descriptive Analysis
Study population. FoodNet active surveillance in the 7 sites identified 4025 patients with culture-confirmed Campylobacter infections during the 12-month study period, for an incidence of 19.4 infections per 100,000 population. The incidence varied from 36.8 cases per 100,000 in California to 10.1 cases per 100,000 in Maryland. Using selection sampling criteria, we contacted 2093 patients (52%) for the case-control study. Of these, 1316 (63%) were enrolled as case patients; 777 patients were excluded from the case-control study, either because they refused to participate or because they met 1 of the exclusion criteria. The number of enrolled patients ranged from 108 in New York to 280 in Connecticut. It took a mean of 3.5 telephone calls to reach patients; over 80% of patients were reached with !5 telephone calls.
Overall, the study patients represented 33% of all Campylobacter-infected patients identified through FoodNet surveillance during the study period. The proportion of the surveillance cases enrolled in the case-control study from each site ranged from 24% to 50% (table 1) . The proportion of patients enrolled in the case-control study by site was similar to the proportion of patients identified by surveillance at each site during the same time period.
Group comparability and demographic characteristics. telephone attempts, (3) no telephone number available for primary residence, (4) could not speak English or unable to answer questions, (5) unable to give an estimated onset date for their diarrhea, and (6) onset of diarrhea was у10 days before the date that the specimen which yielded Campylobacter was collected.
The demographic characteristics of the 777 patients who were excluded from the case-control study were similar to those of the 1316 enrolled patients (table 2) . The median ages of enrolled patients and controls were 34 and 35 years, respectively. There was a bimodal age distribution among enrolled patients, with one peak at 4 years of age and a second at 22-52 years (figure 1). Female subjects constituted 46% of patients and 67% of controls (matched OR [mOR], 0.4; 95% CI, 0.4-0.5; ). P ! .01 Patients and controls were generally similar in racial and ethnic makeup and location of residence, but more patients were white (mOR, 1.5; 95% CI, 1.1-1.9;
) and more patients lived on P ! .01 farms (mOR, 1.7; 95% CI, 1.1-2.4;
) than did controls. P p .01 The median income range and level of education were similar among patients and controls, but more patients earned above the median income bracket of $30,000-$59,999 than did controls (mOR, 1.8; 95% CI, 1.4-2.3, ). P ! .01 Clinical illness. By definition, 100% of the 1316 patients reported diarrhea; the median duration was 6 days (mean, 7 days; range, 1-31 days), and 45% reported having bloody diarrhea. Over 80% of patients reported cramps and fever. There were no known deaths among patients; 79% reported visiting a physician for their illness, 37% went to an emergency department, and 12% were hospitalized for a median of 3 days (mean, 3 days; range, 1-21 days). The source of the specimen that yielded Campylobacter was reported for 1291 (98%) of the 1316 patients; 1285 (99%) were from stool, and 6 (!1%) were from blood. Among the 766 isolates for which the Campylobacter species was reported, 727 (95%) were Campylobacter jejuni, 28 (4%) were Campylobacter coli, 10 (1%) were Campylobacter lari, and 1 was Campylobacter mucosalis.
Risk Factor Analysis
Thirteen percent of patients reported international travel in the 7 days before illness, compared with 1.5% of controls (mOR, 10.0; 95% CI, 6.0-16.7;
). The most common interna-P ! .01 tional destinations among patients were Europe (31%), Mexico (21%), Asia (20%), Central and South America (10%), and Canada (6%). Because of their potentially unique exposures and because they were not matched with controls who traveled, these 164 patients were excluded from further analysis.
Of the more than 450 variables assessed, 110 were associated with Campylobacter infection in univariate analysis (table 3) . Consuming meals prepared in a restaurant was associated with illness; 51% of patients had у3 meals at a restaurant in the 7 days before illness onset, compared with 44% of controls (mOR, 1.4; 95% CI, 1.1-1.6). Eating poultry and meat items was associated with a higher risk of illness if these foods were prepared at a restaurant, whereas eating these items when prepared at home was associated with a lower risk of disease. In particular, eating chicken (mOR, 2.4; 95% CI, 1.9-2.9), turkey (mOR, 2.5; 95% CI, 1.57-4.0), or nonpoultry meat (mOR, 2.1; 95% CI, 1.7-2.5) at a restaurant increased risk of campylobacteriosis. Food items that were associated with illness regardless of where they were prepared included undercooked or pink chicken, raw seafood, raw oysters, and unpasteurized milk. Food items that were protective regardless of where they were prepared included fresh lettuce, berries, chicken cooked as a whole (i.e., not cut into pieces), and chicken grilled outdoors. Some home food preparation practices that prevent cross-contamination, such as washing the cutting board after use with raw chicken (mOR, 0.5; 95% CI, 0.3-0.7) and washing hands after handling raw chicken (mOR, 0.5; 95% CI, 0.4-0.6), were associated with a reduced risk of campylobacteriosis. Several animal or farm exposures associated with infection included living on a farm, visiting a farm, having contact with farm animals, puppies, and adult dogs, particularly with their stool or with animals who had diarrhea. Visiting a petting zoo and being exposed to cats or kittens were not associated with illness. Drinking untreated water from a lake, river, or stream was associated with illness (mOR, 2.9; 95% CI, 1.6-5.3). No association was found between antibiotic use in the 4 weeks before illness and Campylobacter infection (mOR, 0.9; 95% CI, 0.6-1.3). Having a household member with diarrhea in the 4 weeks before illness onset was associated with a decreased risk of campylobacteriosis (mOR, 0.6; 95% CI, 0.4-0.8).
In the final multivariate model, 6 food exposures were independently associated with illness. In order of descending adjusted OR (AOR), they were as follows: drinking raw milk (AOR, 4.3), eating turkey prepared at a restaurant (AOR, 2.5), eating chicken prepared at a restaurant (AOR, 2.2), eating undercooked or pink chicken (AOR, 2.1), eating raw seafood (AOR, 1.9), and eating nonpoultry meat prepared at a restaurant (AOR, 1.7) (table 4). Eating at a restaurant was a risk factor in univariate analysis, but it did not remain significant in the multivariate model. Of the nonfood exposures, the following factors were independently associated with illness: having a pet puppy (AOR, 3.4); drinking untreated water from a lake, river, or stream (AOR, 3.3); and having contact with animal stool (AOR, 1.4). Independent protective factors were eating turkey prepared at home (AOR, 0.5), eating chicken prepared at home (AOR, 0.7), eating nonpoultry meat prepared at home (AOR, 0.7), eating fried chicken (AOR, 0.5), eating fresh berries (AOR, 0.6), and female sex (AOR, 0.5). Adding a variable for the number of telephone calls necessary to reach patients to the final multivariate model did not change the point estimates of the AORs for the above exposures.
The model permitted comparison of risk and protective factors in age groups 2 to !12 years and у12 years. In general, these factors remained similar across age, except for exposure to farm animals, which was more likely to occur and had a higher OR among those aged 2 to !12 years (22% exposed; AOR, 21.0; 95% CI, 2.5-178) than among those aged у12 years (13% exposed; AOR, 2.0; 95% CI, 1.2-3.6). Comparison of risk and protective factors across gender in the final model also remained similar (data not shown).
PAFs
Among all patients, the proportion whose illness could be attributed to foreign travel was 12%. In the multivariate analysis of persons who had not traveled abroad, the largest PAF of 24% (95% CI, 17%-30%) was derived from consumption of chicken prepared at a restaurant (table 4). The PAF for consumption of nonpoultry meat that was prepared at a restaurant was also large (21%; 95% CI, 13%-30%). The other PAFs Ate steak prepared at home 25 32 0.7 (0.5-0.8)
Ate stir-fried chicken 10 13 0.7 (0.5-1.0) .03
Ate turkey prepared at home 9 13 0.6 (0.5-0.8)
Ate oven-roasted or baked turkey prepared at home 3 5 0.6 (0.4-0.9) .02 Ate berries that were bought in a store 18 25 0.6 (0.5-0.8)
Ate nonpoultry meat prepared at home 64 72 0.6 (0.5-0.8)
Ate chicken prepared on an outdoor grill at home Animal exposure
Had contact with cow, bull, or steer stool 2 0.4 11.5 (2.7-48.8)
Had contact with a cow, bull, or steer with diarrhea 1 0.1 11.0 (1. ranged from 1.5% to 6%. The PAF for persons who had contact with farm animals was 4% (95% CI, 1%-7%) for persons у12 years old and 2% (95% CI, 0.7%-2%) for children 2 to !12 years old. Although it had a large AOR in the final multivariate model, drinking raw milk had few patients exposed and a small PAF (1.5%; 95% CI, 0.4%-3%).
DISCUSSION
This large case-control study of sporadic Campylobacter infections identified 2 major independent food-specific risk factors for Campylobacter infection. The most important food-specific risk factor, based on PAF, was consumption of chicken prepared at a commercial food establishment. Combined with consumption of turkey prepared at a commercial food establishment and with consumption of undercooked chicken, which were independent food-specific risk factors, this result indicates that poultry was the dominant food source for Campylobacter infection during the study period. Eating other meats prepared at a commercial food establishment was the second most important risk factor (based on PAF) identified, indicating that poultry is not the only food vehicle associated with the risk of Campylobacter infection. Further attention to sources of and food-handling practices for poultry and meat in restaurants is needed. Consumption of poultry prepared at home was associated with a reduced risk of disease. Many other epidemiologic investigations of sporadic Campylobacter infections have implicated exposure to poultry as a major risk factor [6] [7] [8] [9] [10] [11] [12] [13] [19] [20] [21] [22] [23] [24] , and eating poultry prepared outside the home was a risk factor in several previous studies [7, [23] [24] [25] . Recent microbiological studies of poultry purchased at retail establishments in the United States and in the United Kingdom have shown that 68%-83% of chickens were contaminated with Campylobacter species [26] [27] [28] , but it is not known whether poultry supplied to restaurants is more likely to be contaminated than poultry supplied to grocery stores. It is unclear why eating poultry and nonpoultry meat at home were independent protective factors in our study. Several studies have also reported that eating chicken at home significantly reduced the risk of Campylobacter infection [6, 7, 23, 24] . Although efforts at consumer food safety education could, perhaps, account for a reduced risk of illness associated with eating poultry prepared at home, compared with poultry prepared at a restaurant, it does not explain an independent protective effect of eating poultry prepared at home. Investigators in the United Kingdom postulated that either bias in the selection of controls, the existence of confounding variables, or the immune status of controls could explain the protective effect of eating chicken at home found in their casecontrol study [6] . In contrast to the UK study, which used patient-nominated controls, we used sequential dialing for control selection so that this type of selection bias was unlikely. As a consequence of our study design, significantly more calls were required to reach case patients than to reach controls. This design may have led to a selection bias in favor of controls who were more likely to be at home and, thus, perhaps more likely Had contact with farm animals (for persons aged у12 years) 2.0 (1.2-3.6) 4.0 (1-7)
Ate turkey prepared at a restaurant 2.5 ( to eat at home. However, controlling for the number of calls needed to reach patients in our final multivariate model did not significantly change our findings. Furthermore, we did not identify any confounding variables that may have accounted for the association between eating poultry or meat prepared at home and a lower risk of illness. It is possible that the controls who ate chicken at home were protected from Campylobacter infection because they have immunity from repeated previous exposures to Campylobacter via contaminated poultry eaten at their home. Protective immunity to Campylobacter has been demonstrated [29] , and protection from infection has been observed in persons who repeatedly drink raw milk, another significant risk factor [30, 31] . Further studies to determine the association of protective immunity and the risk of subsequent Campylobacter infection are needed. Several studies have demonstrated that handling raw chicken in the kitchen and poor kitchen practices were associated with an increased risk of illness caused by Campylobacter [12, 13, 19] . We found that eating undercooked chicken, defined as chicken that was pink inside, was a significant risk factor (although it was reported by !10% of patients). However, we did not find an association with handling or cooking raw chicken at home, suggesting that either food handling at home has improved substantially since earlier studies or that collecting accurate selfreported behaviors via a questionnaire is a challenge. We did find an association between a lower risk of illness and several reported "good" handling habits such as putting packages of poultry into a separate plastic bag in the grocery store, discarding marinade after use on raw chicken, and washing the cutting board with soap and water after it was used to prepare raw chicken. Although we did not identify frozen chicken as a protective factor, freezing chicken has been reported to lower Campylobacter counts by у2 logs and may represent a useful pathogen reduction measure in some settings [32] .
The association of illness with eating specific foods prepared in commercial food establishments suggests that sources or preparation practices for those foods may differ between home kitchens and restaurant kitchens. Few data are available that describe the likelihood of cross-contamination or undercooking in the restaurant setting, although such events may not be rare. One such study of C. jejuni in commercial kitchens showed that, when Campylobacter was introduced via poultry, surrounding work areas became contaminated [33] . Because the infectious dose of Campylobacter is small, haphazard cleaning of surfaces with soap and water may not eliminate the risk of cross-contamination [34] . More detailed study of practices and procedures in commercial kitchens are warranted. This study could be conducted using systematic observation and direct measurement in a sample of restaurants. Restaurants that wish to lower their risk of transmitting Campylobacter should consider specifying sources of poultry and meat with low levels of Campylobacter contamination, such as irradiated product, frozen product, or product from producers with lower levels of contamination.
Eating nonpoultry meat prepared outside the home was also an important risk factor in this study (PAF, 21%). Cattle and swine are known to harbor Campylobacter species [35] , and ground beef and pork have been identified as risk factors in previous studies [8, 10] . Additionally, occupational exposure to raw meat has been associated with disease [6] . However, most previous studies recognize poultry consumption, rather than nonpoultry meat consumption, as the most significant source of sporadic Campylobacter infection in the United States. The findings in our study could be attributed to the changing epidemiology of Campylobacter infections or to the large sample size of our study.
Other risk factors identified in this case-control study, such as foreign travel, consumption of raw milk, raw seafood, untreated water, and contact with farm animals, animal stool, and pet puppies, have been reported previously [6, 8, 9, 11, 20, 21, [36] [37] [38] . Foreign travel was reported by 13% of patients in this study. A similar rate of exposure has been reported in Great Britain [39] . More than 70% of the travel among patients in our study was to Europe, Mexico, and Asia. This finding may reflect a higher risk of Campylobacter in these locations or it may simply indicate preferred travel destinations. Campylobacter infection is a well-known cause of traveler's diarrhea, and it is likely caused by consumption of contaminated food and water while abroad in both industrialized and developing countries. Because we did not control for travel in our study, we were unable to assess the specific food or water exposures that may have caused illness among travelers. However, the sources of Campylobacter infection identified in other developed nations have been similar to those identified in this country [3] .
In our study, female subjects were found to be significantly protected from Campylobacter infection. The incidence of Campylobacter infection in the United States is higher among males than among females in all age groups [40] . Previous studies have also shown that males are at increased risk for Campylobacter infection; however, the reason remains unclear [13, 41, 42] . Although we did not identify major sex-specific differences in risk factors, possible explanations include sex-specific differences in kitchen and food-handling practices not identified by our questionnaire, differences in seeking medical care, and biological differences between sexes. Although young adult men may be particularly inept in the kitchen, this does not explain the protective effect of being female, which is present in all age groups. Even if adult men seek medical care more frequently than women, it is doubtful that parents would seek medical care for male children more frequently than for female children. A predominance among males in the incidence of other infectious diseases (e.g., salmonellosis and viral meningitis) has also been shown but has been limited to young children [43] . Sexspecific differences in immunity may exist but have not been documented.
There were several limitations in our study. Because they had no diarrheal illness in the 28 days before their interview, controls may have been less likely to recall their exposures during the corresponding patients' incubation period. This possibility may have introduced recall bias to our study. The long incubation period and the amount of time between the exposure and the interview may have prompted patients and controls to provide a list of food preferences rather than definitive food exposures. This study included patients and controls from 7 FoodNet sites in several areas of the United States. The distribution of patients was consistent with surveillance data; however, there were some regional differences that may have influenced the results observed in the overall study. Some limitations are inherent in the structure of any case-control study. Respondents can only report what they observed, so many important events cannot be examined. Food-handling procedures in restaurant kitchens, for example, remain unknown. Although persons can be reasonably clear about their food preference, cross-contamination is difficult to assess. Some exposures, such as eating undercooked chicken, may be obvious only when extreme and so may be underreported. Thus, the risk associations and attributable fractions determined in this study are most appropriately understood as relative indicators of risk, rather than as absolute measures of risk associated with specific exposures.
The most recent FoodNet surveillance data indicate that the incidence of Campylobacter infection decreased by 27% between 1996 and 2001 [15] . The reason for this decrease may include improvements in slaughter hygiene and sanitation, the introduction of hazard analysis and critical control point management in slaughter plants, and efforts to educate foodhandlers and consumers. However, further efforts will be needed to meet the national health objective of a Campylobacter incidence of 12.3 cases per 100,000 population by 2010. The results of this study can be used to guide such efforts.
The findings of this US population-based Campylobacter case-control study were similar to those reported in smaller studies conducted over the past 20 years. The largest PAFs were due to consumption of poultry and meat prepared at restaurants. The results of this study indicate that efforts are needed by industry to reduce Campylobacter contamination of raw poultry and other meats. Restaurants should take measures to improve food-handling practices and ensure adequate cooking of meat and poultry in their kitchens. Consideration should also be given to irradiation or other pathogen reduction treatments of poultry and meat before sale, particularly to restaurants. Studies specifically focused on restaurants may identify potential sources of cross-contamination and identify ways to minimize the spread of Campylobacter in the commercial setting. Travelers are encouraged to observe the same precautions they would take at home when traveling abroad. Enhanced efforts are also needed to improve education and hand-washing programs for farm and petting zoo visitors, especially children, to reduce the risk of infection after contact with animals [44, 45] .
